Cr and Ni in men were twice those in women. All data showed an age dependent increase of Cr and Ni in the lung (about 2-4% a year for Cr and 3% a year for Ni) and Cr and Ni values showed a high correlation (r > 0-9). Thus medicine because raised concentrations of these metals in samples of lung tissues obtained at necropsy are often regarded as evidence that the subject was exposed to dusts or fumes containing Cr or Ni. '-3 Clinical interpretations of such measurements have been restricted by a lack of reliable data from nonexposed control subjects.45 Because the air of industrial and residental areas is constantly polluted by at least small amounts of Cr and Ni, and as these metals are to some extent accumulated in lung tissue, the question arises as to how to define non-exposed subjects. Of the whole range of necropsy cases those dying perinatally might be considered as such, although Cr, particularly as Cr(III), and Ni(II) cross the placenta. 6 We have previously demonstrated that the pulmonary Cr and Ni content of a stillbirth was very low whereas that of adults was much higher and increased with age.7 The present paper provides calculations to assess the conditions that affect pulmonary Cr and Ni content and that should be taken into consideration when interpreting such measurements.
Materials and methods
The concentrations of Cr and Ni were determined in lung tissues from 87 unselected necropsies carried out from 1974 to 1978 (71 at the Institute of the University Hospital, Bergmannsheil, Bochum; 16 at the Institute of Legal Medicine, Dortmund).8 The same measurements had been made previously on specimens of lung tissue (23 Cr and 16 Ni determinations) obtained from the Institute of Pathology, University of Munster.9 The subjects were adults from the catchment areas of the hospitals who had died from various causes, including six persons from Bochum who had had bronchial carcinoma. In all cases we obtained a crude history of smoking habits, occupation, and place of residence. The cases from the Bochum and the Dortmund areas were combined to form the Ruhr District group. This district has been defined as a particular pollution area.
The tissue specimens were always taken from the same area of the lung, at the lateral base of the right upper lobe. Three similar specimens were each removed from this narrow region to allow calculation of the intraindividual variation in pulmonary Cr and Ni concentrations. Strict precautions were taken to prevent contamination with metal during specimen collection and processing. These The analysis of wet specimens is obsolete because of the variable water content of tissue, which is known to depend upon physical, chemical, and physiological factors as well as upon different diseases-for example, the water content of the hypostatic base of the lung is much greater than that of the apex. Thus measurements of wet hypostatic lung tissue may yield seemingly low concentrations. Table 1 We were able to show that the pulmonary Cr and Ni content of a person depends upon age, sex, and residential area. As the degree ofpollution ofresidential and industrial areas varies, the dependency is also related to historical periods. Remarkably, the age dependency of the logarithmic values of pulmonary Cr and Ni concentration seems to have a similar slope regardless of sex and the degree of regional air pollution,89 15 although the Cr and Ni load ofmen and women differs much more in polluted than in nonpolluted areas. By means of the age dependent slope ofpulmonary Cr and Ni accumulation in humans it is possible to calculate expected values of pulmonary Cr and Ni concentrations adjusted for sex and region by studying relatively small populations from the same sex group and homogeneous residential areas. People highly exposed through their occupation will interfere with the calculation of expected concentrations. As a consequence, it is possible to prove the difference between an expected and an observed concentration; this may have value in interpretation of such measurements in an individual case and in epidemiological studies.
